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(57) Abstract: A method of communication 
of conversational data signals, especially voice 
signals, between transceiver terminals (A, 
B) over a radio link, especially a bluetooth 
link, capable of full-duplex transmission 
of conversational data packets in alternate 
directions within a pair (Tl to T16) of 
time slots. Local conversational activity is 
detected at each of the terminal (A, B). Any 
conversational activity signal (VAD) sent 
from the other terminal (B, A) is detected, 
the conversational activity signals (VAD) sent 
from the other terminal being indicative of 
the detected local conversational activity at 
the other terminal (B, A). The reception and 
transmission is controlled in response to the 
detected conversational activity signals from 
the other terminal (B. A). Controlling the 
reception and transmission comprises at least partially disabling reception means at the terminal (A, B) if remote conversational 
activity is not detected from received conversational activity signals, at least partially disabling the transmission means of the 
terminal (A, B) in the absence of detected local conversational activity, and generating audible comfort noise at the terminal (A, 
B) from a locally generated comfort noise signal if remote conversational activity is not detected from the received conversational 
activity signals. 
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COMMUNICATION OF CONVERSATIONAL DATA BETWEEN TERMINALS OVER A RADIO LINK 



Description 




w ; | t ;,stand^ 

y * - \ te^bJogy tjift ^tiB^r^di^J^e^eocy trarsce^^^ .... 

.M^K." :'h tfAt^Lr^^Ym^U^f^t* atT'tXtv-jiorLitn^Yv^cic '-oj4«lA:Yvnnmimlntr^Ti^liR' mliffir: T 



; maximum datik rate 6f 723; % 

1 < .A^'|N^woj^^|»^)^) ( - icf ^connect devices, sucfr as • a 4 ■ pot^&^ec^n^^Bii^ u ear- 
' 2(5 pib^eto^phone headed , a ^personal digital assistant, a compute^ a printer arid so on* -i 



may be iinidiredipnal at a given moment Of ttdjire^ipnai,, A atypical; example of 
26 conversational communication to which the present invention inapplicable; WtnoUt being : 



■The present. invention is ] 
data signals of the above type in which the conversational data packets are transmitted in : 
alternate directions within a pair of time slots, the communication comprising relatively 
30 , short time periods each comprising, a set of said time slots, as in Bluetooth tnmsmissions. 
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-2 ? 



T Patent spccificafions WO0241606 and WO0205593 describe ^communication systems of 

K *:;*;. r \ : -.^-^ %C^ih4fUc : ^^pliobe) ^rtes^\nidbt as the Global S^em for MoWlecom^ 

e *thiid generation' systems, ; ! 




i. ^ deigned; 
i , i? peaki<^ 




26 Of>I&fcf (l^e a 8fr2J l »b LAlfl or with cellular telephone transmission a^ re«q)tioa Also, 
it makes sense to limit ilie conversational data packet flow beWeen two wireless TAN 
•terminals Jo nteanlngrj^t ^liyersational date packets only' i n" order to: allocate more 
: bandwjdfr of the same PAN, thereby mlrjrovmg the Quality Of Service. ^ 



30 : -Patent Specification US626933 1 describes communication over a GSM link in which 
'comfort noise' is generated, -that is to say a white noise (the comfort noise is intended to 
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• H ®ve to th^iKsteiier th& feeling that ie <^ i^stiU connected^ 

: . . .: : ; : m^vct gives this user the fejsUnglhat the;call:has b»ai dropped); in the sys^iSesGn^i'- 
• : . |: ; jp-:that : pat«it ^M^c^fx^^/i^p^a^vi^ .is* detected ;.and; blocks .of. comfoit hpis^: 
':.:?: ;:| ! jpsram^eni axeTtrdn^itted, patent:; 

| ji-^i * : Blii®tf>dtki ; o^:;simi^::linfc i arable • of falWi^lbk; 

, , t transmission of corrversaffonal data- packets between two teinunals: in alternate directions. 



' 1 10 ra^iq^oi6^1^ twlEtiHanoed^fAflte (BFR) speech 

; traffic channels" describe vanoife &ajs of using: yoice nxiryrV detection to erdwnc^qser/ c 
? r wrrtf^ occirpation o^trans^ 

.~ T conversational 




: 'SV> ■ r Figure 4 is a diagrarn of signals transmitted and: received, in a PAtf/LAH 
communication system in accordance with the embodiment of the invention illustrated in ■ 
Figurel basedon the Bluetooth standard, • V. ^ - 



WO 2004/086693 



r 

PCT/EP2004/050311 



«~f 7i^ure 5 is a block schematic diagraxii of^a Bluetooth tennm^ in accordance with an 

f embodiment of tht invention for use in the system of Figure 1, given by way of example, 



and 



- r f Figure ;6 is a schematic diagram of a , communication system in accordance with 
" 5 ; mnrh^: emhrirtimftnf nf Aia inwn«nn :^ ^jiularjteie^ Land tt lmfe b&exfj 




Bluetooth data transmitter capability in the B4A timeslots, 

ForasymineuicAtoB^ :< 
30 usually required that the device B aclcnowledges the received packets from A thanks to 
• Null packets; by this.meqhs, the A Bluetooth device knows if it can transmit a new packet 
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■^^•I^.M Np*k fl^previous one; fc : a*pee^:H^ 

are n$t adiflow^dged because they are not repeated. Accordingly, itas; possible to switch 
off the B. receiver ; and the A Uanfcmtoer in i ;&e B^>A| time ^ slpte (and vice yersa); TUp: 



5 m device^ 



irl.'.'.i-i'' 



' l • -■ J V. - 


• Vqice Activity t 
, Y detection: 




< .'-Voice j? ? 






'PuU duplex T I - 


^ • ■ :1 < 

^H^Nolyoibe'V,.,' 

V 1 \,\, 


; r / ^. \ 


B T&^locat c^l$rt 
;nm^-if neadset ! \ * u ; 


$a$o^ex^ 


V ^ l -Voi^ t ■>? 




^UfTxL* local ^mfor^> 
no^e^heacl&y_ ^ , 






activity signal indicative of the ^tiecledloc^ ^ove^ion^ 

loc^ terxnjnaL ^ fel&tooth ; 

, | luOc <$a<Sb ^>^P|ipte« auozollkik capability)^ ^leme^^W% halMupto voice ! ' 
? ^ - * B^tepkb iinj^ ^jautmg-.fi^tp. flie pext. p^nenie perioil' ^'iQn^'- Voieei.aeii^'ls' deteiete^- •••'.'* 




r tonsnnssiqi^rcception control of the two tenninalsfA andl ^ |»y ft^n^ttin^ and«re<^ving 
? . periodically^ once during each phoneme period; irt the samo;time slot pair, the status of the 
20 transmittuig terminal In this way, when there? is no voice activity at one of the terminals A 
or B, no power is transmitted: for the ; time slot pairs within the heict phoneme time, . 
reducing the risk of collisions and interference; also the current consumption is reduced by 
the non-runctioning transmit elements at one terminal and receive elements, at the other. 
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' *" A^ceActivity^D^ 
i ' Sfl^Insotion Descriptor ('StoO packet* is inserted w a GSltf frame, the GSlrffiame 
; i : ^mj^s^ a tnujsrnjt channel wif. iWj channel Rx, M SIP packet be^Jn^^ j : 

J* &e wave channel Rit to avoid having to transmit a white noise comfort signal and 
J5 whence *o reduce coder/de^ 90 voice 

• ■< -- : - J -ECtlVltV Ht One of fife telenftfinpR flm ? tiJ¥irtiSi*^ 'ic'Tiirif r*v4nWA4" 'tZW^ariitia i-*w^iJV^' : :'- 



j ^ . : ;Figure <4 shows JEheliieffa^d ofthfc erabqdiment n^the^esent invepnon israppjfta to S "j 

Y i Bluetooth cprtimwicati ^allah^ and B^^ 

7 J 1 signd tws ^ terihinais. A ^ S^d ti; ^0 r |^ 

U V &fceJ^ t andio su^igoea' nW.A3o*&: jlTie Bluetooth^ channel fibm U ffi A ;is hot ./ 




|c^}ln^0rr:;;;ti: 

; J;j&an^e)i so^ tifal^c^^j^^e •^e^^Tne^f ' * 

~ l < YQtce a^ch^ detector i$ .enabled ev^Vrs 62£ ^ being the Muemo'ih ^ * 

i\k jjfa? $ ot ) ^ pho'n^rne^oii fa this ^ 

4 0 e^o&me^t^^ 
'25* 1^!^ 

~ Aowever r in another ^mbodimeht ol the. present kvention asi ^own 'ni Kgurc ^ tne ; 
! macliye ^ansmitter Is rMeflvate<J during one slp-t.ih eveiy phoh to i 

transmit a negative ( 5 No Voice') voice activity signal Daring half-duplex transmission 
30 .from A to B, as shown in Figure 4, me transmitter of me terminal A is activated to transmit 
'and me receiver of me terminal B is activated to receive iri the first slot of each pair Tl to 
T15. The receiver of the terminal A and the transmitter of the terminal B are deactivated, 
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p^-pf;^e: slots TI6; the voice ^cfiv^;^al ;qr sisals arc iransmittecj snd iis^diltf 
i : contrpV;tiie aativahW^^ 



L phoflemeperiod, 



L receivers p^mog ihe following 



. :* «^ uucciujiua gi ciuciwiij wuwsf auaio units ^as aescnoea intne ijroetootn 




^ l25 |traa^iitted:iising' a t>y packet (as defined in r Bhietooth l >li is^ecafi^^X '^^A-^^es^' 
~ • audio and control data;m the .same: packet (DV packet) The audio field 1 is net protected 
' ™uY parity bta^ 



Figure 5 shows a Bluetooth terminal for use in the system of Figure 1 * comprising a 
30 receiver 1 1 connected to receive Bluetooth signals from an antenna and supply audio 
signals to headphones 12 and a transmitter 13 connected to receive transmit audio signals 
from : a microphone, 14 and transmitting Bluetooth signals through, the antenna. A, voice. 
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i I n "* "acti^ty defecfbt 15 detect? ths J audio signals from the microphone 14 in each phoneme 
. , ': period and provides a detector sigiialto ^ tiansmife 13»:which transmits a airresponding, 
t focal voice activity signal over the ACL Bluetooth link to the remote Bluetooth terminal 



with which the local terminal is in communication. The; receiver 11 also detects any remote i : 




^tei'tiier the reception means , m the .absence: l bf reitiote, conversational activity 1 or;said 
K M IttO^ss^bntmear^ in me -aos^^ ^yJty$o a$ Wire^mce^MveE ^ 



■ ; / ; Jftejpresent invention is ^pllcable to xsp^ 




idea which Utoajledhere/ , ' ' ':' /, \ !; c ' " , ">,-<' / 



However, 




activity generated at the third terminal. C. This is .the case; where the terminals B and C • 
30 .-/.' include cellular telephone modules and the : terminal B also includes a :Blu&oom module of: 
the kind described with reference to Figure I. 



WO 2004/086693 



PCT/EP2004/050311 



The: mobile phone already includes a VAD module: ft avoids traiismitting silence 

.. ; the preferred: embodiment of the invention, 1 the^sUence detection* is; 1 based on cumulated : r .\ 
soun<| energy detection; The silence control is managed between the remote and local cell- 
5 phones using an information update through a data channel. In another anbodunent pf the 

■nifenSiAfli oitonnn Anta mnrlrrtc an* PJ\mrirt*x*A itr%A kt'6hfiUt>A hcitict si* a Rlfi" -nflrVfif H 



inyentibn, 



using a !fSl£) n . packet 8, 




nc^dritontfm^atidiL Trteimoai is unusuahG>ecause^t asswnes 1 tfcat'ejcb usehsspeajeuig ~ 





15 ^-tj . 



20 transmits audio data over, the Bluefpoth HiiK-andJte BItfetytftti tertofel A receives this * 

•f "t fmriirt A***: Tiw*'?* fti^iV'iVri .for»H ffvVfiflhtft tf^W1n«*r»nJh wrftivftr tn fiittlA in R time. ♦ ' 



£ 25 slot and it Is d^oriyrted : fe ■«eSBQn^?*' i * 1 ?. ■ : «bseAp{f; ^'db(e^flbf ^:t*b^ conversational } 
^adivityftithetermlnalA, . ' f ! ' 1 

hf- ^ Conversely, Wheij A is taflcing terft men, after a; sruart penod of fltfj duple** -the" Mser ' 
6 stops> speaking and listens There Is no heed for A?to enable its Bluetooth leceiyer m the ? 
• ",'[ Btq-A time, slots anij kit isideactiyated 'in response to the absence of detection; of remote : - 
. 30 ; conversational. activity at the termtaal C 

at A over the Bluetooth link. Equally, there is no need for B to enable its transmitter in the 
. B to A i 
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: .j ; Cfciipag V ■ 

:L' 



river a radio Jmbcapa^ie offoll^iuplefc transtri^sjon of conversational data p^ets.in 



; 1 ^Icmate directions wthiti a pair (Tl to Tl<5) of time slots, said ooinmmycatipii^ 




j trajispissiqn fnv^ico^nses at least ftartiallysv^t^^ 

'saidraepUonrnf^an^^ ^ , , fC " < 5 ' ^ 

; 3 \ : /L 'method as claimed . in\claim L or 2, J ^ereM\<^^X)ljing s said: ^^c^ttpha a#4^; 



transmission , . ^ • - ^ « ^ , ! ' ' ' 1 ' 

4c 1 A metM ;as claimMm 

ited Withdtlt«return transmissioh ftfh^tt»Ied<reniMt5aimfl1e 



; 5. ! A memod as claimied in any preceding clmni, whi erem' i said conversational data-packets - 
cornprisq voice signals arid the duration of said time periods corresponds to a phoneme ; 
/■ period. *• . " . m ■ : : * 
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6. A method as claimed in any preceding claim, wherein 

y/ith foeBluetooth standard* 
% A ihetfcpd as claimed ia any preceding claim, 'wherein said, conversational; activity 




. f ^ t^e termj^y h'^p ^ia terminal In the' ^^Cttjme slot pair afid control u^h^f- * * 




A method as ^^irt any of claims li) to 13, wherein said nn^er coirnnnnicabon ; 



14 ;A4ennjaaI for use in a method as claimed m any preceding claim, comprising $aid 
recepbqn and transmission means for use in processing said conversational data 
:.. packets; radio. Ej&imcai^'for communicating said conversational data packets over 
, said radio link enable of fiilWuplex transmission of conversational data packets in 
alternate directions within a pair of time slots,, said communication comprising time 
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-.13-.: ,/: : ... 



:paiods:.cwh cottuwis^^a: set of. said pafe; of timfe sloW iinversatiorial activity"" 

fmea^'to sending in each of said periods a ^ converrational activity signal. (VAD) 

i the local terminal to said other * 

;;jtfa:fiist;;. 
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Figures 
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2/4; 



■: 5 A { : Talking (^.g. phone gateway) • : ~ 
; B ! : Lfetening (ag. headset) V ; 

„ •< 20ms = phoneme time 
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: {distant ccftHGcUon } * * " " 



(LAN/PAN Mail), 



ri...*.x. K r 




}1 ;C (remote} , k % 




|Eai]phQnei UocSI jar: 
audio 

4fc 



Blqetopth adivity 



i :-t ;.;.t r.r ^S,;;> - • ; Lv 



VRemoteaftd|b\ 



